We have compared measures of heart rate variability (HRV) in 15 women in late pregnancy before and 3 months after delivery and in 20 non-pregnant controls, to study the effect of aortocaval compression on autonomic nervous activity. Normalized high-frequency power was used as an index of vagal activity and the low-/high-frequency power ratio as an index of sympathovagal balance. We found that the decrease in vagal activity and increase in sympathovagal balance before delivery returned to normal 3 months after delivery. Percentage changes in vagal activity and sympathovagal balance 3 months after delivery in the left lateral decubitus position were least among three recumbent positions. The relief of aortocaval compression as a result of delivery of the fetus may be the main cause of return of autonomic nervous activity 3 months after delivery. Postpartum hormonal changes may also contribute to return of autonomic nervous activity after delivery.
Supine hypotensive syndrome in late pregnancy has been noted for more than 50 yr. 1 2 Aortocaval compression was considered to be the key factor responsible for the symptoms and signs of supine hypotensive syndrome. Greater aortocaval compression was expected to induce higher sympathetic activation and greater vagal suppression.
The left lateral decubitus position has been recommended to women in late pregnancy during measurement of arterial pressure by the British Hypertension Society to minimize aortocaval compression. 3 In our previous study, we found that the left lateral decubitus position was associated with the least suppressed vagal activity and the least enhanced sympathetic activity among three recumbent positions. 4 Aortocaval compression as a result of the gravid uterus was speculated to be the key mechanism underlying derangement in autonomic nervous activity in the supine and right lateral decubitus positions in late pregnancy. 4 If so, autonomic nervous activity should return to normal after delivery.
Therefore, in this study we have compared measures of heart rate variability (HRV) before and after delivery in women in late pregnancy to evaluate the role of aortocaval compression in derangement of autonomic nervous activity.
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Methods and results
After obtaining approval from the Hospital Committee for Human Investigation and informed consent, we studied 16 healthy late pregnant and 20 healthy age-matched nonpregnant women. Inclusion and exclusion criteria and HRV analysis were similar to our previous study. 4 Repeat HRV analysis was performed 3 months after delivery using the same protocol.
Normalized high-frequency power was used as an index of vagal activity and the low-/high-frequency power ratio as an index of sympathovagal balance. 5 The percentage change in HRV measure was calculated using the following formula: % change in X ϭ X after -X before ϫ100% X before
The Wilcoxon signed rank test (SigmaStat statistical software, Jandel Scientific, San Rafael, CA) was used to compare HRV measures before and after delivery in pregnant women. The Mann-Whitney rank sum test was used to compare HRV measures between late pregnant women 3 months after delivery and non-pregnant women. Com- Table 1 Measures of heart rate variability in three recumbent positions in the third trimester, 3 months after delivery and in non-pregnant women (mean (SD)). nuϭNormalized unit; RR intervalϭinterval between consecutive R waves. *PϽ0.05 compared with the supine position; †PϽ0.05 compared with the right lateral decubitus position; and ‡PϽ0.05 compared with its counterpart after delivery in the same recumbent position parison of HRV measures between different recumbent positions was similar to our previous study. 4 The correlation between percentage change in HRV measures in the supine position after delivery and gestational age, fetal birth weight and percentage change in maternal body weight after delivery was assessed by linear regression analysis. One woman in late pregnancy was excluded because she felt faint when she lay supine. Therefore, we analysed 15 of 16 late pregnant women, aged 29.5 (range 22-38) yr, body weight 62.2 (SD 7.5) kg and gestational age 36.2 (2.4) weeks, and 20 non-pregnant women, aged 28.7 (25-38) yr and body weight 50.2 (4.3) kg. Analysis of HRV was repeated 3.0 (0.8) months after delivery. The body weight of pregnant women 3 months after delivery was 53.3 (5.8) kg. Table 1 shows measures of HRV in the three recumbent positions in late pregnant women before and after delivery and in non-pregnant controls. The percentage increase in vagal activity was greatest in the supine position (93.1%), followed in decreasing order by the right lateral decubitus (73.9%) and left lateral decubitus (34.7%) positions. The percentage decrease in sympathovagal balance was greatest in the right lateral decubitus position (63.2%), followed in decreasing order by the supine (54.8%) and left lateral decubitus (43.8%) positions. Note that the left lateral decubitus position had the least percentage increase in vagal activity and the least percentage decrease in sympathovagal balance of the three recumbent positions, 3 months after delivery.
The percentage change in measures of HRV in the supine position after delivery did not correlate significantly with gestational age, fetal body weight or percentage change in maternal body weight after delivery.
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We observed that both depressed vagal activity and enhanced sympathovagal balance in three recumbent positions in women in late pregnancy returned to normal 3 months after delivery. Reduction in body weight and water elimination after delivery, caused by withdrawal of fetoplacental and maternal hormones, may contribute to return of autonomic nervous activity because obesity has been found to have a suppressive effect on vagal activity, evaluated by HRV analysis. 6 However, the absence of significant correlation between percentage change in vagal activity or sympathovagal balance in the supine position after delivery and percentage change in maternal body weight after delivery implies that return of autonomic nervous activity after delivery could not be explained solely by restorative processes caused by withdrawal of fetoplacental and maternal hormones.
Aortocaval compression was more severe in the supine and right lateral decubitus positions and less severe in the left lateral decubitus position in late pregnancy. 3 4 Also, the left lateral decubitus position had the least percentage increase in vagal activity and the least percentage decrease in sympathovagal balance after delivery. Therefore, relief of aortocaval compression may be a key factor responsible for the observed greater return of autonomic nervous activity after delivery in the supine and right lateral decubitus positions than in the left lateral decubitus position.
HRV analysis was not performed shortly before delivery because the severity of aortocaval compression could be lessened by the descent of the fetal head near the end of pregnancy. 1 In addition, it was not performed shortly after delivery because postpartum exhaustion, uterine contraction, 'after-pains', perineal pain and general oedema may have interfered with HRV analysis. We found it impractical to perform HRV analysis until 3 months after delivery because the parturient needed bed rest and had a lot of things to do in caring for the newborn baby. Also, if not enough time was allowed for postpartum restoration, the enlarged uterus could still cause some aortocaval compression. Weight gain and general oedema caused by pregnancy could also impose extra load on the cardiopulmonary system of the parturient. Therefore, the timing of HRV analysis was scheduled in the third trimester of pregnancy and 3 months after delivery.
In summary, low vagal activity and high sympathovagal balance during recumbency in late pregnancy returned to normal 3 months after delivery. Relief of aortocaval compression as a result of delivery of the fetus may be the main cause of return of autonomic nervous activity 3 months after delivery. Postpartum changes in hormones may also contribute to return of autonomic nervous activity after delivery.
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